The objective of the article is to explore the impact quality management systems and quality assurance activities in nursing homes have on clinical outcomes. The results are based on a cross-sectional study in 65 Dutch nursing homes. The management of the nursing homes as well as the residents (N = 12,377) participated in the study. Primary survey-data about the implementation of quality management systems and quality assurance activities were collected in 1994/1995 and in 1998, and were combined with information on resident characteristics and the prevalence of undesirable clinical outcomes. The results demonstrate that there are differences between nursing homes in the prevalence of undesirable clinical outcomes. In the nursing homes with the lowest scores, undesirable outcomes occur approximately 10 times less often than in nursing homes with the highest scores. The multi-level analysis has demonstrated that the differences in outcomes are mainly caused by differences between residents and, to some extent, also by differences between nursing homes. Resident characteristics explain 48% of the differences between residents and 72% of the differences between nursing homes. The size of the nursing home, the involvement of a client council and the implementation of a quality management system could explain a small part of the remaining variation in the number of undesirable outcomes. It seems that the implementation of a quality management system and the involvement of a client council had significant influence on the number of undesirable outcomes. Approximately 50% of the undesirable outcomes cannot be explained by the selected resident characteristics, the size of the nursing home and the implementation of quality management systems or quality assurance activities.
Introduction
This article explores the impact quality management systems (QMS) and quality assurance (QA) activities in nursing homes have on clinical outcomes. During the past 10 years, nursing homes in various countries have made a start with the systematic implementation and evaluation of care planning [1] [2] [3] [4] , practice guidelines [5] [6] [7] [8] [9] , quality indicators [10, 11] , client councils and quality management systems [12] [13] [14] [15] to improve the quality of care provided [16, 17] and adapt to the changing needs of nursing home residents [18] . In several countries, the government has also imposed legal requirements to improve the quality of nursing home care. The American Congress, for example, introduced the Omnibus Budget Reconciliation Act (OBRA) in 1987. This contains specific guidelines regulating the use of psychotropic drugs and physical restraints in long-term care facilities [19, 20] , and mandates the use of the Resident Assessment Instrument (RAI) for care planning. Moreover, nursing homes are obliged by this act to create a quality improvement team. In Canada and Iceland, for instance, the government has also mandated the use of the RAI to improve the process of care planning and to monitor the quality of care [11] . In The Netherlands, the Dutch parliament introduced the Care Institutions Quality Act in 1996 (http://www.minvws.nl). The aim of this Quality Act is to ensure that the care provided is of a high standard.
Nursing homes and other health care organizations must therefore, develop a quality management system and implement QA-activities. A quality management system comprises the entire process of formulating requirements, collecting information, assessing outcomes and adjusting policies at all levels of an organization [15] . In The Netherlands, the first nursing homes started in 1990 with the development and implementation of more systematic QA-activities, such as systematic care planning, practice guidelines and a quality policy for the entire nursing home. In 1995 and 2000 still only 5% of the health care organizations had fully implemented a quality management systems, others were still working on the implementation and the systematic improvement of their care processes [21] .
The basic assumption underlying the implementation of quality management systems is that effective and efficient care processes will lead to appropriate care and positive outcomes. However, in nursing homes it is not always possible to improve or maintain the health status of elderly residents. Therefore, the quality of life of nursing home residents could be an important outcome measure, but, until now there have been no relevant health-related quality of life measures that could indicate appropriate care [22] . In earlier research undesirable clinical outcomes, such as mortality, pressure sores, incontinence or indwelling catheters, have been used to assess the quality of nursing home care [10, 11, [23] [24] [25] [26] [27] . These clinical outcomes are undesirable because of their negative influence on the health status of residents. In other research, the relationship between quality of care and organizational determinants have been investigated [28] [29] [30] [31] [32] [33] [34] . Over the years, research results have shown that differences in clinical outcomes could partly be explained by organizational determinants, such as economic status, size, bed-occupancy, nursing home staffing and environmental determinants, such as per capita income, bed supply and competition [28, [33] [34] [35] [36] [37] .
Quality management systems and QA-activities are designed to improve clinical outcomes for residents by improving the process of health care provision. Studies which have examined the impact of the implementation of specific QA-activities on the process and outcomes of care have found some evidence that specific further training of professionals, practice guidelines and individual care planning have a positive impact on resident-related outcomes [1, 3, 38] or staff work satisfaction [39] . To date, however there is scarce evidence that quality management system improve clinical outcomes in nursing home residents to any great extent.
In this article is studied the relationship between quality management systems and the prevalence of undesirable clinical outcomes. The central research question was: Do nursing homes with a quality management system have less undesirable clinical outcomes than nursing homes without a quality management system?
Method

Sample
Sixty-eight nursing homes, representing 20% of all nursing homes in The Netherlands, participated in the study. The sampling process consisted of two steps. In 1994/1995, we took a random sample of 50% (N = 159) of all Dutch nursing homes to investigate the development of quality management systems in nursing homes; the response rate was 75% (N = 120). For the study in 1998, we started with the respondents of the 1994/1995 sample, which would allow us to measure changes in the development of quality management systems and quality assurance activities over time. An additional selection criterion was the availability of standardized patient data from the SIG Nursing Home Information System (SIVIS). Out of the 120 nursing homes 101 met the additional criterion; they received a postal questionnaire on quality management systems and were asked to give permission to use anonymous patient data from SIVIS. Finally, full data were obtained from 65 nursing homes (response 64%). There were no differences found in the average amount of QA-activities that had been implemented in 1994/1995 between respondents and non-respondents.
Quality management systems
To measure the implementation of quality management systems and the amount of QA-activities a postal questionnaire was sent to the medical director of the nursing home, asking for the implementation of QAactivities (Appendix A). These activities are indicators of a quality management system. All activities together represent a quality management system. The QAactivities were measured in 1994/1995 and 1998. For this study, we have used two measures: the total amount of QA-activities of an organisation in 1994/1995 and the increase of QA-activities between 1994/1995 and 1998. The Pearson correlation coefficient between these two measures is 0.58 (p = 0.00).
Nursing home characteristics
A nursing home or a long-term care facility is an institution providing nursing care 24 h a day, assistance with activities of daily living and mobility, psychosocial and personal care, paramedical care, as well as room and board [40] .
To control for nursing home characteristics that could influence residents' outcomes (besides the quality management system), we have included organisation size (total bed capacity) and occupancy rate [18, 19] .
Resident characteristics and case mix
Data were obtained on all permanent residents living in the nursing homes between September 1997 and February 1998 from the SIG Nursing Homes Information System. The Nursing Homes Information System is a national registry that registers resident characteristics and some clinical outcomes. The sample included 12,377 residents. Resident characteristics included age, sex, somatic or psychogeriatric diagnosis and functional status. The functional status was obtained by creating a severity-index by summing an ADLscore and active communication, bed transferring, bladder and bowel continence, walking and wheelchair dependency. A score of 0 indicated no functional disabilities and a score of 12 indicated great functional disabilities. The 12 items of the severity-index form a strong hierarchical scale [41] . The ADL-score was obtained by summing the amount of help (0=can do alone or can do with help; 1=must be done for) required in five areas (eating, bathing upper or lower part of the body, dressing and toileting). A score of 0 indicated independent performance in these areas, and a score of 5 indicated total dependence. The resident characteristics and the functional status have been used for case-mix adjustment. Earlier research has shown that case-mix adjustment is sometimes necessary to better understand the results of quality indicators [42] [43] [44] [45] .
Undesirable outcomes
In this study, five undesirable clinical outcome measures, e.g. the prevalence of bladder incontinence, pressure ulcers, urethral catheterization, restricted mobility and behavioural problems were used. These outcome measures have been selected in earlier research as quality indicators for nursing homes [10, 42, [45] [46] [47] . In The Netherlands no standardized registration of health outcomes is obliged, therefore only some outcome measures can be used for research purposes.
In addition, the outcome variable 'combination of undesirable outcomes' was constructed by summing up the five separate clinical outcome measures. Thereby, we counted the prevalence of bladder incontinence or the prevalence of indwelling catheterization. From a care perspective it is easier to treat incontinence by catheterization than by a toileting plan, but from a quality and client-centred perspective catheterization is less desirable. Therefore, catheterization was weighted for two points, the other outcomes for one point.
Data analyses
We have used descriptive statistics and multi-levelanalysis to describe the data. The relationship between quality management systems and clinical outcomes have been examined by multi-level analyses with two levels: nursing home level and resident level [48] . Separate logistic multi-level analyses were run on the individual (dichotomous) outcome variables to examine the predictive effects of nursing homes that have developed a quality management system, while controlling for differences in case mix. Linear regression multilevel analyses were run on the variable 'combination of undesirable outcomes', based on the linear association between the number of quality assurance activities and the number of undesirable outcomes. For all tests the significance level was set to 0.05. Analyses were performed using spss-X and MLn.
Results
Resident characteristics and clinical outcomes
Approximately 74% of all 12,377 residents were women. The average age of residents was 81 years. Of all residents 56% had a psychogeriatric diagnosis such as dementia. The overall level of dependency was 7.5 on a 12-point-scale. There were only small differences in the demographic characteristics and the severity index of residents in nursing homes that have participated in this study and other Dutch nursing homes [49] ( Table 1) .
Most of the residents in the study homes received nursing care, 20% received treatment from an allied health care professional and 7% received specific attention because of their dementia. Furthermore, 45% of the residents was incontinent, 27% was restricted in their mobility, 13% showed disturbing behavioural problems and 10% had pressure ulcers or indwelling catheters. Of the 12,377 residents 38% had none of the selected undesirable outcomes, 30% had one undesirable outcome, 22% had two and 10% of the residents suffered from three or four undesirable outcomes ( Table 2) .
Implementation of quality management systems and QA-activities
In 1994/1995 the average amount of QA-activities in nursing homes was 21 out of 52 (S.D. = 8). Three years later, the participating nursing homes had implemented 27 QA-activities (S.D. = 8). None of the nursing homes had yet implemented all QA-activities that are conditional for a quality management system. The number of QA-activities has increased over the past 3 years with an average of six activities.
The most common QA-activity in nursing homes was the systematic use of care planning (91%). Nearly two-third of the nursing homes had implemented quality documents, such as a quality policy, quality action plans, an annual quality report and a quality handbook (62%). A client council was active in 63% of the nursing homes. Less often, nursing homes had implemented continuous education for professionals and systematic feedback of results as means for quality improvement (37%). Finally, 37% of the nursing homes had implemented several practice guidelines, such as guidelines for specific diagnostic groups, guidelines for medical interventions by nurses and the utilisation of medical equipment. Table 3 displays the percentile scores for five undesirable outcomes. The score of a nursing home is the percentage of residents that had, for example, bladder incontinence. The first row shows that 13% of the residents in the best nursing homes (0th percentile) had bladder incontinence. A nursing home with a score of 27% would rank in the top 10%, and a nursing home with 62% would rank at the 90th percentile and belongs to the 10% nursing homes with a poor score. A nursing home may have scores at different percentiles for different outcomes. Table 3 illustrates that, in some nursing homes 2% of the residents had pressure ulcers, whereas in nursing homes scoring at the 90th percentile 17% of the residents reported pressure ulcers. Similarly, for catheterization, in homes scoring at the 10th percentile 3% of residents had an indwelling catheter, whereas in homes at the 90th percentile, 20% had. Nursing homes scoring at the 100th percentile, those scoring most poorly on this outcome, reported indwelling catheters for 38% of their residents.
Differences in undesirable outcomes between nursing homes
Overall, for each of these outcomes, there are nursing homes doing very well and others doing very poorly. In the next section, we will try to explain the difference at resident level between nursing homes by accounting for variation in resident populations. In addition, we will examine the relationship between quality management systems c.q. QA-activities and undesirable outcomes.
Multi-level analyses
In Table 4 , regression coefficients are presented for each of the outcome variables included in the analyses. By including resident characteristics we can establish whether there are differences in the resident population with respect to relevant characteristics, which possibly influence the nursing home scores on undesirable outcomes. Also included in the table are characteristics of nursing homes, such as the total bed capacity and the amount of QA-activities in 1994/1995 and the increase of QA-activities over the period 1994/1995 and 1998, representing the implementation of quality management systems The occupancy rate has not been included in the analyses because of the little difference in occupancy between nursing homes (mean = 99%, S.D. = 2.4). By including variables at the organisationlevel we can establish whether some of the differences found between residents and nursing homes can be explained by the implementation of quality management systems or the size of the nursing home.
Most of the variances (95%, not in Table 4 ) in all analysis have been found between residents. However, there were also significant differences between nursing homes (5%, not in Table 4 ). The resident characteristics included in the models used to explain differences in undesirable outcomes have an independent effect that exceeds the 0.05 significance level. An exception can be made for gender; no relationships were found between gender and incontinence, behavioural problems and pressure ulcers. Of the nursing home characteristics the number of beds has a relationship with the prevalence of pressure ulcers. Residents in larger nursing homes have less often pressure ulcers. The implementation of quality management systems in 1994/1995 and the increase of QA-activities over the last 3 years had no independent effect on the outcomes.
The variance coefficients illustrates that after including the independent variables, there remain significant differences between residents and nursing homes. These differences cannot be explained by the used resident and organisation characteristics. Table 5 presents the effect of resident characteristics, organisation characteristics, the implementation of quality management systems and separate QAactivities on the amount of undesirable outcomes. Furthermore, Table 5 presents the estimated variances for the 'null' (no predictor variable) model and the applied (with stepwise inclusion of all predictor variables) models. If the variances of the null-model are entered in the formula for calculating the intraclass-correlation, the percentage of variance at level 2 (nursing home) is 4.7% of the total variance Table 5 The effect of resident characteristics and quality systems on the amount of undesirable outcomes: regression and variance coefficients and ((0.05/0.05 + 1.01) × 100) [50] . So, 95.3% can be labelled as variance on level 1 (resident). On the resident level, the applied A-model for resident characteristics, explained 48% of the 95% variance due to between resident differences. The 5% variance between nursing homes could, to a great extent (72%), be explained by differences between resident characteristics. In model B-D, the independent variables of the nursing home level are included. In model B, the size (number of beds) of the nursing homes is included. Size has an effect on the amount of undesirable outcomes. The reduction in variance compared to the A model is 0.3% at resident level and 9.5% at nursing home level. In model C, the implementation of quality management systems have an independent effect on the amount of undesirable outcomes. The variance at resident level was, additionally, reduced by 0.1%, whereby the variance at nursing home level was reduced by 5%. The implementation of separate QA-activities (model D), such as systematic use of care planning, a quality policy, further education of professionals and the use of practice guidelines, had no effect on the amount of undesirable outcomes. However, a relation was found between the involvement of client councils and the amount of undesirable outcomes. Thus, after including the independent variables there remain significant differences in the amount of undesirable outcomes between residents. The remaining differences between nursing homes are significant, but relative small.
Discussion
The objective of this study was to determine the extent to which the differences found in outcomes can be explained by the existence of a quality management system in the nursing homes. Quality management systems were chosen as determinant because the objective of these systems is to systematically attune the policy of the organization and the care process to the needs of the residents. This implies that effective and efficient care processes should result in optimal care for residents, and thus, the best clinical outcomes as possible.
From the results of the study it is apparent that, of the 52 quality assurance activities studied, nursing homes had implemented an average of 21 in 1994/1995 and 27 in 1998 . The number of activities per nursing home in 1998 varied from 11 to 48, indicating that only a few of the nursing homes had implemented an integral quality management system. This implies that the results of the study must be interpreted with caution, because a quality management system which has not been fully implemented could have less effect on the results. Moreover, there are certain shortcomings in using the number of activities as a measure for the implementation of a quality management system, because the existence, for instance, of a quality policy, a quality manual or practice guidelines is less important in the achievement of positive results than the implementation of the activities at all levels in the nursing home. In the present study, these limitations have been accounted for by asking about quality activities, which apply to various aspects of a quality management system (i.e. policy and strategy, personnel management, process management and client involvement). These aspects have been derived from the Baldrige Quality Award and the European Quality Award [15] .
The results of this study clearly demonstrate that there are differences between nursing homes in the prevalence of undesirable outcomes. The differences can be seen in the five outcome measures studied. In the nursing homes with the lowest scores, undesirable outcomes occur approximately 10 times less often than in the nursing homes with the highest scores. In an American study, among 352 nursing homes even greater differences in the five undesirable outcomes have been found [24] . Nevertheless, based on these data, no foregone conclusion can be drawn that nursing homes with high scores provide sub-optimal care. Differences between residents, with regard to the intensity of care needed, could explain the differences in outcomes. These outcomes clearly demonstrate that it is important to carry out further research on the possible reasons for these differences.
The central research question addressed in this article was whether nursing homes with a quality management system have better clinical outcomes than nursing homes without a quality management system. The results of the multi-level analysis have demonstrated that the differences in outcomes are mainly caused by differences between residents and, to some extent, also by differences between nursing homes. At resident level, characteristics such as gender, psychogeriatric diagnoses and the dependence of the resident explain 48% of the differences between residents and 72% of the differences between nursing homes. On the other hand, this implies that approximately 50% of the differences in undesirable outcomes cannot be explained by the selected case-mix variables, and that there are therefore other underlying causes.
The size of the nursing home can explain a small part of the remaining variation in some undesirable outcomes. Residents in larger nursing homes have less undesirable outcomes. Finally, it seems that the implementation of a quality management system in 1994/1995 and the involvement of a client council had significant influence on the number of undesirable outcomes in 1998. There was a small reduction in the variance at resident and nursing home level. On the other hand, the increase in the number of activities themselves and individual quality assurance activities (i.e. care planning, quality policy, further education and practice guidelines) appeared to have no independent influence on the outcomes. This could indicate that quality management systems are not effective or that the results of quality management systems only become apparent in the long term, and that it takes some time before a quality management system influences the care process, the behaviour of the carers and the clinical outcomes. This could also imply that individual quality assurance activities have no influence on undesirable outcomes, whereas a 'system' is more advantageous for the quality of care provided for the residents. It is not the existence of quality activities, which leads to improvements, but the systematic application of these activities. A third possible explanation is that nursing homes, which already have effective care processes implement a quality management system to become even better. In this case, not the implementation of a quality management system determines whether nursing homes have less undesirable outcomes, but the already existing level of care provided. A longitudinal research design could give more insight, but is more expensive and time consuming. From the results of this
Appendix A
Quality assurance activities as indicators for the development stage of a quality management system. in commit-tees, projects and in the setting up of criteria/ protocols study, it can be concluded that approximately 50% of the differences in outcomes between residents cannot be explained by differences in the resident population, the size of the nursing home, or the existence of a quality management system or individual quality assurance activities. Future research to investigate other possible explanations, possibly involving a more specific and comprehensive study of nursing home policies and the existing care processes, is of vital importance in order to identify the basic elements, which are of influence in preventing undesirable resident outcomes and improving the quality of care.
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